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of different. orientations. For each of the two directions, the 
change in the index of refraction was measured as the function oP 
the temperature for the line ) = 5460 A. To fix the temperature 
of the phase transition, Simi taneous measurement was made of a 

“ change in the capacity of a Capacitor (with a Rochelle-sait Cielec- 
tric) as a function of the temperature. 


Within the temperature-measurenent accuracy, the temperature Cepend.- 
ence of the index of refraction at the point o the phase transition 


ae does not deviate from linearity. 
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AUMHOA: Baranskiy, K.N. 7 70-2-20/24 
a Tathis the excitation of hypersonic oscillations in quartz. 


(Vozbuzhdenie jiperzvukovykh kolebaniy v kvartse) 


PaslOQDIval: "“ncistallo:wafiya" (Crystallosaphy), 1657, Vol.2, 
No.2, pp. 299"502 (U.5.5.R.) 
ADSLRAVT: A technique has been elaboreted for exciting vibr:tions 
in tue range 100 nic/s to 10 kuc/s in quartz. Optical diff- 
ruccvion effects were used for studyin= the oscillations. A 
meval-ccramic vuelve (W116 or SUA-11) with a pover of abou 
6 w Lfed the quartz which was placed in a tuned cavity at the 
end of a co-axial line of characteristic impedance, 50 2. ‘The 
generctvor frequency was measured with a resonence wavemeter. 
he e/a wavelength in quartz at 1 kilc/s is about 14 em so : 
that a querter wave line can be made from the specimen. In a 
oerbiculir case the fundamental of longitudinal oscillations 
wi ~ 0.24 lic/s so that the 6800th harmonic corresponded to 
e We/s. ‘the sound wavelenjth was 3.5 x 10°" cw (infra-red 
veiion) Givin, a difivraccion angle for 5 750 A light of 
9°26'. At 600 lic/s Q of the system was 2 500. wuven at 
935 Ne/s the ily lines at 5 460 and 5 780 A are well separated 
Card 1/2 in the spectrum. The velocity of propagation in quarts at 
these frequencies is 5 750 m/sec + 1%. 
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TITLE The. Absompticn of Sound on the Occasion of a Phase Transformat ten 
. (Poglostonaniye zvuka pri fazovem Preveeshchenii v Segratovoy soli, 
é ‘Russtan) 
PERIODICAL ‘Zhurnal Eksperim i Teoret, Fiztki, 1957, vol 325-0P 1 app O96 = 936 


Fas dr 
(eedeSok,)} 


ABSTRACT Landau and Khalatnikoy predicted an amplification of sound absorptdon 
in tha phase corresponding to the low temperature in the proximity of 
the A.point, For the purpose of confirming this ph 


mono 
ses of the transversal oscilla 
seignette salt which was fitted 


A diagram shows the here found dependence of the amplitude coefficient 

a of the sound absorption upon temperature, The results obtained here 
show the following. - The énom@lous absorption of sound in the case of 

@ phase transformation of the second order, which was predicted by Lay. 
DAU and KHALATNIKOY actually takes place in @ solid body. This pheno. 
menon has its characteristic peculiarities in a Seignetts-electricum, - 

a transversal sound wave with a certain polarization suffers an anomalous 
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AUTHORS: Yakovlev, I.A., Velichkina, T.S., Buranskiy, K.N. 
PITLE: ‘he Influence Exerted by an Blectrostatic Fidd on ti. 


sorption in Seignette Salts (Vliyaniye elektrostatici...° ¢ 
olya na pogloshcheniye zvuka v segnetovoy soli 
Pie ter to! the Editor) : S : ) 
PERIODICAL: Zhurnal Eksperim. i feoret. Fiziki, 1957, Vol. 33, Nr -, 
pp. 1075 - 1076 (USSR) 


ABSTRACT: The evaluation of the piezoelectric properties of a Rochelie cis 
crystal shows that a deformation that stems from the sropagavies 
of an accoustic wave brings about a polarization of the cryst-: 
along its Seignette-electric axis x. It is therefore imp ortane 
to invesitgate the absorption of these waves also then, when ©. 
crystal is already from the beginning pre-polarized by an ex- 
ternal electrostatic field in the direction of the x-axis. Thia 
case wag experimentally examined. It was shown that at temper:- 
tures above the Curie point the sound absorption does not de~ 
pend on the external field. At temperatures several degrees lew- 
er than the Curie point the sound absorption is only sligntvly 
dependent on the external field. At temperatures lying only 2,1 

Card 1/2 to 0,2 C below the Curie point the influence of the electro-~ 
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AUTHOR: Baranskiy, K. N. 
TITLE: The Excitation of Ultrasonic Oscillations in Quartz (Vozbuzh- 
deniye v kvartse kolebaniy giperzvukovykh’ chastot) 


PERIODICAL: Doklady Akademii Nauk SSSR,1957,Vol.114,Nr 3,pp-517-519(USSR) 


ABSTRACT: At first reference is made to papers dealing with the same 
Subject and they are shortly discussed. According to the 
author the modern resonance methods of ultrashort-wave engin- 
eering must be employed for an increase in the frequency of 
ultrasound and a method for the production of high strengths 
of the high-frequency electric field in quartz must be worked 
out. The solution of this problem fundamental to the pro~- 
duction of ultrasound might moreover liberate the expe riment- 
al technology from the necessity of using thin quartz plates. 
Besides, what is still more important, the processes taking 
place in a massive quartz at ultrasonic frequencies might 
be optically investigated. As sources of the high-frequency 
field the author used generators of uninterrupted sine oscil- 
lations, These generators permit the continuous frequency 
change of the field from 1.108 to 2.10” cycles and could give 
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an actual output of 5 to 10 Watt. The power of the generators 
selected here correspond to the high resonance-qualities of 
the systems into which the piezoelectric quartz was inserted. 
The assembly of the quartz plates is discussed. By the method 
discussed here sound vibrations in a thick frequency range 
up to 2.10” cycles can be exc_ited in a thick quartz plate 
and in this connection the diffraction spectra of first order 
can be excited. By using thick quartz plates of the x-sec- 
tion any acoustic frequency could be obtained in the range of 
ultrasonic frequencies, which is very important for investi- 
gations of the frequency-dependence of the elastic proper- 
tics of substances. The measurements made by the diffraction 
method of the velocity of longitudinal waves in quartz at 
20 C showed that this speed remains constant in the entire 
frequency range examined here and that it amounts to 5750 m/sec. 
The first employment of this method was the investigation of 
the peculiarities of the diffraction of light on high-fre- 
quency ultrasound. A selective reflection already takes place 
at frequencies of 1 - 2.108 cycles‘and manifests itself in the 
asymmetry of the intensities of the spectra of +first and 
Card 2/3 -first order. The phenomena occurring at higher frequencies 
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are also shortly discussed. There are 4 references, 2 of 
which are Slavic, 
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AUTHORS : Shustin, 0. A., Velichkina, T. S., Baranskiy, K. N., 
Yakovlev, I. A. = eee oo ee 


TITLE: Absorption of sound by Rochelle salt in the neighborhood of 
its lower Curie point 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 40, 
no. 3, 1961, 979-980 

TEXT: At a temperature in the neighborhood of its upper Curie point 

(8 = 24°C) Rochelle salt exhibits an anomalously large absorption of 

transverse elastic waves propagating along the z-crystallographic axis and 

polarized along the y-axis. This result is given in an earlier paper 

(Ref. 1: I. A. Yakovlev, 7. S. Velichkine, K. N. Baranskiy, ZhETF, 32, 

935, 1957). In the present paper, the absorption of waves polarized in 

the manner mentioned above and having a frequency y = a / 2K =x 5 Me/sec is 

investigated for the case of Rochelle salt in the neighborhood of its iN 


lower Curie point (6 = - 18 C). The figure shows the experimental 
absorption curve 1 - 1 (crystal temperature T as abscissa, absorption 
Card 1/3 
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coefficient x as ordinate). Its theory is by L. D. Landau who hes 
derived the following formula: 


ge SP nt ge Oo BO pas the 
- tL HE (er* + Lhintw*y-*) : 273 - 16atwy-* }* 


(1) 


Here, the dielectric constant of the Rochelle salt is given by , 
& = 4nc/(@-T) for TC and = = 2nc/(T-@) for T>®, 9 is the density of the 
salt, sethe modulus of shear at constant induction Des A the piezo- 


electric constant of the crystal, and ~ the coefficient in the kinetic 
equation aD /at = 702/0d,, “the thermodynamic potential of the crystal). 


Numerical values are substituted into formula (1), and the following | 


2.2 27.5 
approximate formula is obtained: 2% = | eae cae - It is repre- 


sented in the figure by the curve 2 -.2, The good agreement for T¢ 6 
between Landau's theory and the experiment allowed a determination of the 


relaxation time t for T¢ 6: Tt = 4ne/,+33.4+1079/ (0-1) sec. There are 
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1 figure and 3 Soviet-bloc references. 
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(Institute of Physics of the Czechoslovakian Academy of 
Sciences, Prague) 
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SUBMITTED: January 7, 1961 A 
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WTQLS Frequency dependence of sound absorpsion in Rocneile salt 
near its upper Curie point 


eh TODICAL: ghurnal eksperimental 'noy i teoretichesKoy Fiziki, v> 43, 


no. 2(8)» 1962s 730 


tinuing earlier work (ZASTF, 405 979, 19613 32, 9355 4957) the 
nuvuors giudied the frequency anG temperature dependences or the 

rotion coefficient for transverse waves in Rochelle salt. ~easurcements 
45 eps gave the same maximun absorption coefficient ¥ (Fig+)> 


: cyte Se ; - 2 rrere 2 
Me results agree witn Landau's approximate formula K = Aw /\E, + Bu) we 
Sere, a and B are functions of only the constants of the material. ee is 


she dielectric constant in the x-direction. here is 1 figure- 


Rape =-aAw ‘sie ; : ‘ 2 : foe ‘a+ ‘ : . 
Oe Lae LOn: “toskovsxly eosudarstvenny universitee (oscow Stave Tniversity) - 
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Frequency dependence of sound ... 8108/5102 
jew ee June 2, 1962 

pie Temperature dependence of tine sound absorption coefficient x. 
begen?; 0 -Ws= 5 w.cpe, x - We= 15 lens. 
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BARANSKIY, L.N., mladshiy nauchnyy sotrudnik; MAUMBHKOV, N.L., 
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Observation of earth currents at the stations Mirnyy and 
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: Gass region, Antarctica--Terrestrial electricity) 
(Oasis region, Antarctica--Terrestrial electricity) 
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S/169/61/000/007/ 103/104 
“3 A006/A101 
$4410 
AUTHORS : Baranskiy, L.N., Naumenkov, NL. 
peeeeniena ae 
TITLE; Observation of telluric currents at Mirnyy and Oasis stations in 
1957 
PERIODICAL: Ret'erativnyy shurnal, Georizika, no. 7, 1961, 48, abstract 76536 
(“Inform, byul. Sov. antarkt, ekspeditsii”, 1960, no. 14, 24-28) 
TEXT: A description is given of the equipment for observations of tellu- 


ric current 
On the continent the electrode 
resistance of the line was about 10 kin, 
visibly recorded by the - il - 
were registered by an induction co 
trization of the Earth's surface by 
teristic for telluric currents 
field of telluric currents in 
10 v/km during disturbed 
tation of telluric curren 
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41 with a ferrite core. 


Lead sheets were used as electrodes. 


5s were placed on spots of outcropping rocks. The 


At Mirnyy the telluric currents were 
Micropulsations of H 


Yoises from the elec- 


Ar 


snowflakes during snowstorms are charac- 
In sea curren 
the Antarctic region is a very intensive one: 
days and up to 500 v/km during quiet days, 
ts at Mirnyy coincides with the 


ts suctr noises do not exist. The 
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$/169/61/000/007/103/104 
Observation of telluric currents ... A006/A101 


line, The amplitudes of current variations in the sea are 10-2 a/m, The sea 
currents decrease rapidly at a greater distance from the coast (by 6 - 7 times 


at 10 km distanee), 
G. Fonarev AT 


[Abstracter's note: Complete translaticn] 
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BARANSKIY, L.N. 


Induction receiver of magnetic variations, Izv, AN SSSR. Fiz. 
zem, no.1:127-130 '65. (MIRA 18:5) 


1. Institut fiziki Zemli AN SSSR, 
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LORAN, Zh. [laurent, G.]; PONSO, K.; POTEN'YE, M.; BARANSKIY, L.N.; 
KAZAK, B.N.; MATVEYEVA, ET. 


Some characteristics cf magnetic Pe 1 pulsations in magnetically 
coupled regions (Borok-Kerguelen station, February, 1964). Geomag. 
4 aer. 5 n0.3:499-501 My-Je 165. (MIRA 18:5) 


1. Sluzhba ionosfernykh issledovaniy, Parizh (for Loran, Ponso, 
Potentye). 2. Institut fiziki Zemli AN SSSR, Moskva (for Baranskiy, 
Kazak, Matveyeva). 
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SHTENBEK, M.;BARANSKIY, P.1, 
NET 
Investigating the Peltier effect and thermoelectromotive forces in 
germanium Izv. AN SSSR. Ser. fiz. 20 no.12:1491-1493 D '56, 
(MLRA 10:3) 
1. Institut fisiki Akademii nauk USSR, 
(Germanium-Electric properties) 
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SUBJECT USSR / PHYSICS carD 1 / 2 PA - 1206 
AUTHOR SCHTENBEK, M., BARANSKIJ, P.1- 
TITLE The Methods enployed for the Precise Measuring of the PELLETIER~ 


Bifect and of Thermoelectromotoric Forces. 
PERIODICAL Zurn. techn. fis. 26; 1373-1388 (1956) 
Publ. 7 / 1956 reviewed 8 / 1956 


Pre metheds employed for measuring the PELLETIER voltage P and thermoelectro- 
notarie force by means of which the formula P = aT was checked on & semi con- 
ductor are descrited. Tests aid not confirm the formula P = af. The method 
worked out here is 4 further development of the Jordan method. As it is in- 
possable wo produce fully symmetrical heat resistances, 4 method was worked 
-ut which 15 indifferent in this respect. At first, the case of a homogeneous 
sample with a constant electric resistance which is independent of the current 
« investigated. This is followed by a case in which the resistance depends oF 
inally, there follows the case of an inhomogeneous sample. Investigation was 
ased on the meshed of intersecting curves: P was measured with a given TS: Ad 


t 
ey 
io 


iret, this was done for i = + 110 mA, and the readings on the galvanometer 


uy and ni, which correspond to the two heating powers Ws and Wide were noted. 
The same happened in the case of i =~ 110 mA. The graphical representation 
and A T(¥,) resulted in straight lines which intersected av 4 


1 2 
popnt S.Deviation from the straight line was not more than from 4 to 1,59 in 
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turn’ techn. fis, 26, 1373-1388 (1956) caRD 2 / 2 PA - 1206 


the case of ali tests carried out. Tre thermoelectric force was computed 
senording to a formula. The average values of the differential thermoci¢stro- 
moteric foree and cf the PELLETIER effect must stand in the usual thermody - 
sc palation te each other if the relation is correct also in differential 
If experiments show that this is not the case, the initial equaticns 
aco wrong The methed Tor the exact study of the thermoelectromotoric force 
has been tested and is characterized by the immediate determination of £2. 
Tie apparatus used for the examination of P and a is described, and the basi: 
svrsots of the method as well as those resulting from measuring are shown. 
Tye methods worked out for the exact measuring of P and a may serve as =¢~ 
lisble criteria for theoretically drawn conclusions. This method shows that 


ull basic thermoelectric relations are not satisfied with accuracy 
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* AUTHOR SHTENBEK, M., UARAUSKIY, Pi. PA - 2116 
TITLE _ Investigation of the Minority Current Carriers Voverent in Germanium 
. (Izucheniye dvizheniya neosnovnykh nositeley toka v ob! 'yeme permaniy4). 
PERIODICAL Zhurnal. Tekhn. Fize, 1957, Vol 27; Nr 2, pp 221-232 (3.8.5.Re) 
Received 3/1957 Reviewed 3/1957 
ABSTRACT The purpose of the experiments and the experimental order are first dis~ 
cussed. The study of the motion of the injected holes which reach the 
collector permit the following measurement. a) the time of flight ty and 
the mobility @, b) the diffusion in the longitudinal direction that is 
vertical to the electric field. From the attached diagrams the deviations 
of the electrometers are to be seen as a function of frequency. A table 
shows the measuring values for transitions through zero, the flying times, 
and mobilities. Experiments are typically characterized by the dependence 
of the deviation of the electrometer on the size of the magnetic trans- 
versal field. Summarizing the following conclusions are drawn, 1) a zero- 
method was worked out for the accurate measuring of mobility in the case 
of the exclusion of influence exercised by surfaces, 2) methads for the 
measuring of the coefficients of longitudinal- and transversal diffusion 
were worked out. 3)Quantitatively (with an accuracy of 1°/o) the inde- 
pendence of mobility of the voltage of the electric field (in the inter- 
-yal of 2<E¢10 V/cm) nas been confirmed for the case of Ge of the type 
me, L)It was shown that mobility in the direction E and the coefficients 
of longitudinal diffusion obey the Einstein relation. 5) It was round 
that the coefficient of transversal diffusion is considerably greater 
Card 1/2 
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ASSOCIATION Physical Institute of the Academy of Science of the ss SLR. Kiev. 
PRESENTED BY 
SUBMITTED 
AVAILABLE Library of Congress 
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TITLE 


SHTENBEK, Me, 


Experimental Study of the 


and the Thermoelectromotoric¢ Forces in Germanium 
izucheniye vzaimosvyazi effekt 


sil v germanii). 

Zhurnal Tekhn. Fiz; 1957: 
Received 3/1957 

In the course of the work 
coefficient P 
motoric force a 
first chaoter 
case of a new 


PERIODICAL 


ABSTRACT 


avoid errors graduation of the tnermocouples 


i 


BARANSKLY, 2.1. 
DDT gy. 4 : 
Thberre lutions between bhe Pelletier Effect 


Vol. 275 tre2, 


and the coefficient of the 
the authors succeeded in obtaining new results. 
the treatment of the previously obtained results in the 
graduation of thermocouples is dealt 


SES ROP POsuon oeau ce aee 


PA - 21h? 


(aks perimental jnoe 


a Peljtje i termoelektrodvizhushehikh 


pp 233-237 (U.S.S.R.) 
Reviewed 3/1957 


dealing with interaction between the Pelletier 


differential thermoclectro- 
In the 


with. In order to 
yas carried out with the aid 


of a helium thermometer. The accuracy attained on the cecasion with the 


determination of 


mitted control of the equati 


Fiz., 1956, Vol 26, 


P and the re 
ons mentioned in previous papers 
Nr 7, p 683). In the 
are described. In diagrams the dependences 
shown for the various samples. 


sults of temperature measurements per- 


(Znurn.Tekhn. 
next chapter the new results 

of P and a on temperature are 
The ineguation P # al, which was observed 


within the domain of admixture conductivity in the samples of germanium 


of the types "n" and "p" 


which are of different specific resistance, 


must be considered to be undisputed. 


The values for P and a, 
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PA - ell? 
Experimental Study of the Interrelations between the Pelletier Effect 
and the Thermoelectromotoric Forces in Germanium. 


within the domain of their own conductivity, corresponded to the relation 
P = af. The results obtained for P permitted computation of the thermal 
capacity of the gas of the current carriers for samples of the types "n" 
and "p", and the values cf this thermal capacity coincide with those of 
the thermal capacity of the classical perfect gas. 

(6 illustrations) 
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AUTHOR BARANSHIY, 2.1., and LASHEARLY, V.ie. 5] aba2/36 


OUPLE weasurements of the YVolune Thermo-e...f. in Gernaniun. 
(Iznereniye ob" yemnoy termoeds v germanii - xussian) 


PERIODICAL Qhurnal Tekhn. #iz.,1957, Vol 27, sr 6,pp 1161-1166, (U-S.5.26) 


ABSTRACT The basic errors developing on the occasion of investigating the>- 
mo-e.met. of the n- and p-type in germanium by means of pressing 

contacts were analysed. The authers show that the character of the 
surface treatment influences little the measuring results of a(e. 
mt.) if the tenperature wcadicnt 16 produced not by means of nea~ 
ting one of the thermo-search clectrode pins but of one of the 
head electrodes. Here the thermo-search electrode sins which are 
furniched with therme elements are used only for the measurenent 
of the temperature at the point of contact between the pin anc the 
sample as well as for the measurenent of the thermo-voltage bet- 
ween them. The authors show that by means of correct etching of the 
sample coinciding results can be obtained if temperature zradien*s 
are used which were produceé in the one or the other aformentiones 
manner. The author also show that <T «& 20°Ca is dependent ona 
in the interval 0,5 <eT «:. 200C.(6 illustr., 7 Slavic references). 

ACSOCTATION Institute for Physics of the Academy of Science of the USSR,Kiew. 

PRESLNTED BY 


SUBMITTED 14.12.1956 
AVALLABLS Library of Congress. 
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S0V/58-59-12-27699 
Translation from: Referativnyy zhurnal, Fizika, 1959, Nr le, p 170 (USSR) 


AUTHORS: Miselyuk, Ye.G., Baranskiy, P.I1., Kosenko, V.Ye. 
TITLE: On the Application of Radioactive eeoeabel lech the Study of the 


Condition and Distribution of Admixtures in Germanium 


PERIODICAL: Tr. Sessii AS UkrSSR po mirn, ispol'zovaniyu atomn, energii. 
Kiyev, AS UkrSSR, 1958, pp 140 - Lhe 

ABSTRACT: The distribution of gp2*, p>, Aer sn}, an? and Fe? 
admixtures in Ge, their condition in a Ge volume, and their 
effect on the magnitude and the type of conductivity, were 
studied by means of the tapeed atom method, The diffusion of 
the vaporous gpl24 and Zn°? in Ge was also studied at various 
temperatures. Empirical formulae are derived. 


A.I. Mosharov G 
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AUTHORS: Baranskiy, P.-I-,—Konoplyasova, li. 5. SOV /57-58-8-1/37 
en” a 
TITLE: Investigation of the Volume-Gradient Thermo-e.m.f. and of 


the Heat Conductivity in Germanium Monocrystals With Definite 
Crystallographic Orientation (Izucheniye ob" yemno-gradiyentnoy 
termoods i teploprovodnosti v monokristallakh germaniya izvest- 
noy kristallograficheskoy oriyentatsii) 


PERIODICAL: shurnal tekhnicheskoy fiziki, 1958, Nr 8, pp. 1621 - 1630 (USSR) 


ABSTRACT: In this: paper a method for the investigation of the volune- 
gradient thermo e.m.f. b is exposed. This voltage is 


generated when a grad T is present in the sample because of 

the volume heterogeneities. This method was tested in experiments 
with germanium. The function of the ordinary thermo e.m.f. 

Oe eecu versus T and the dependence of the volume-gradient 

thermo e.m.f.upon the temperature Was investigated. The 
following was confirmed: 1) The transition to an intrinsic 
conductivity with varying temperature (which is observed, when 
the sign of the ordinary thermo e.n.f. teocu is inversed) is 


Card 1/3 accompanied by a reduction of the volume-gradient thermo e.m.f. 
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Investigation of the Volume-Gradient Thermo-e.nm.f. sov /57-58-8-1/37 
and of the Heat Conductivity in Germanium Monocrystals With Definite 
Crystallographic Orientation 


2) If temperatures are sufficiently high (and correspond to 
the conditions of intrinsic conduction ) the volume-gradient 
thermo e.m.f. within experimental errors is independent of 
the crystallographical orientation and equal to zero. The 
isotropy of thermo e.m.f. in germanium is substantiated. 
Measurements of the volume-gradient tnermo e.m.f. of samples 
annealed at 500°C for 32 hours proved that the effect is in- 
different to annealing. This proves that not the lattice 
defects but the heterogeneities in the distribution of 
residual impurities in germanium are responsible for the 
generation of the volume-gradient thermo e.m.f. ae It was 


shown that om disappears in the temperature range of intrinsic 


conduction also in annealed samples. The heat conductivity 

in germanium is also isotropic,.as was shown with an accuracy 

of 1 — 2%. The heat conductivity versus temperature function 

was measured in the temperature interval of 77 TS S70 Ks 
Card 2/3 The free length of path of the phonons was astimated according 
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Investigation of the Volume-Gradient Thermo-e.m.f. SOV/57-58-6-1/37 
and of the Heat Conductivity in Germanium Monocrystals With Definite 
Crystallographic Orientation 


to the accurate value of the heat conductivity of Ge at room 
temperature. It amounted to 2.8°10-6 which equels about 50 
lattice parameters of Ge, The germanium crystals were made 
available by E.B.Mertens (deceased) and A.N.Kvasnitskaya. 
There are 3 figures, 4 tables, and 8 references, 5 of which 
are Soviet. 


ASSOCIATION: Institut fiziki AN USSR, Kiyev( Kiyev,lhysics Institute, AS 
Ukr SSR) - yev( Kiy pe as 
SUBMITTED July 22, 1957 
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AUTHOR: Baranskiy, P. I. 57-26-4-3/39 

TITLE: Mobility of the Minority Current-Carriers in Collinear Hlectric 
and Thermal Fields (Podvizhnost' neosnovnykh nositeley toka v 
kollinearnykh elektricheskikh i teplovykh polyakh) 


PERIODICAL: Zhurnal Tekhnicheskoy Fiziki, 1958, Vol. 28, Hr 4, pp. 694-703 
(USSR) 


ABSTRACT: The author investigated the mobility of the drift of ninority 
current-carriers injected by means of a point-~contact in 
germanium of the p-type in the range of room-temperatures, The 
zero measurement method was employed for this purpose. The 
following was found: 1.) Under maintenance of the constant 
average temperature © of the sample in the interval of the 
modification of the temperature gradient in the range of 


at ° ‘ 
0 3 q31 C the sEvalue does not depend on the latter. 2.) 


This fact proves the absence of a marked electron-phonon 

drag (Gurevich-effect) at room temperature. This fact apparently 

excludes the possibility of giving an explanation based on 

the drag-effect, and that P +@?f in the range of conductivity 
Card 1/2 caused by impurities. 3.) The negative answer to the question 
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Mobility of the Minority Current-Carriers in Collinear Electric 57-28-4-3/39 
_ and Thermal Fields 


of the electron-phonon-interaction also extends the domain of 
employment of the zero method of &(published earlier in Ref.6) 
to the case where a temperature gradient exists in the german- 
ium-sample, in case that the measurements are performed at room 
temperature, Professor MN. Shtenbek called the author's 
attention to this problem and V.N. Rudenko, laboratory 
assistant, helped with the performanoe of the experimenta. 
There are 11 figures and 9 references, 4 of which are Soviet. 


ASSOCIATION: Institut fiziki AN USSR, Kiyev (Institute for Physics AN 
Ukrainian SSR, Kiyev) 


SUBMITTED: June 17, 1957 


Card 2/2 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103520014-5" 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103520014-5 


BARANSKIY,-P.1.;KONOPLYASOVA, N.S. 
- Volume-gradient thermoelectromotive force and heat conductivity 
of germanium single crystals with definite crystallographic 
orientation, Zhur. tekh, fiz. 28 no. 8:1621-1630 Ag '58, (MIRA 11:10) 


1. Institut fiziki AN USSR, Kiyev. 
(Germanium crystals--Thernal properties) 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103520014-5" 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103520014-5 


AUTHORS: Baranshkiy, -_ I., socukhayev, ©. I. SC1/57-28-3-5/33 
Neos age ee 
TITLE: Volume-Gredient e.n.f, in Ger uniun When a Current is Flowing 
(Cb"yenno-pradiyentnaya eds pri nelichii toka v gereanil } 
FERICDICAL: Zhurnal tekhnicheskoy finiki, 1996, Vol 28, Nr 9, 
pp. 1896 - 190. (USSR) 
ABSTRACT: This is an examination of the influesce of heterogeneities 


in gersanium samples upon measurements by meuns of probes. 
In these imeasure:ents the usual compensation circuit and a 
probe equipment was used which permits to move the probes 
along the OX-axis, maintaining a constant distunce between 
them. When using the probe method a few particular features 
of the pressin.: brush contacts (which were analyzed in 
re-ere.ces 2 and 3) were teen account of, In this work the 
generation of the volume gradient e.a.f, $* is corroborated 
in samples of n- end p-gersanium. This e.mif. is generated 
at the passa;je of a d-c, and is ce sed by the existence 

of the gratis 


P 


oe a : : . D*¥ 
9- A correlation of the vuriutions of 2 
3 


rad with the coirdicate x was feuid: it ts shown that the 
Cart 73 aeres of ea are the of the extremun values of 
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Flowing 


aQ ne ; - , g* hae 7 te 
rong Whereas the maxima of » ere Within the cance of the 


maximum values of @. The volume gradient e.m.f- about the 
heteroseieities of oy in n- and p-gernanium exhibits a 


ditverent sign. In «a series of special experiients samples 
were investigeied for infor.ation bearing on the"volume 
exteat"(ob"yennost!) of the investigated effect. In these 
ex -eriments the sixvfsce tre:ntmeat of th: sumples was varied, 
the samples were broken up into parts, and rotated about different 
axes. Thus the "volume extent" of the investigated e/fect and its 
indifference with respect to the surface state was suisiantiated. 
asurenientgs ure made with hich 
accuracy, it appears that probe methous are not entirely 
free from errors, if the volune-gradient ent. % is ignored, 
as it is a contactless method. This is due to thePfact that 
even u.der the most favorable conditions the semiconductor 
erystals u:der investigation are far from being homogen¢cous 
This paver was discussed by V.Ye.Lashkarev, Member, Acudenuy of 
Card 2/3 Sciences, UkrSSR and the Suserior Scientific Colisborator 
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K.B.Tolpygo. There are 13 figures, 2 tables, and 3 references, 
3 of which are Soviet. 


ASSOCIATION: Institut fiziki AN HSShyterey (Institute of Physics AS Ukrssi, 
Kiyev) 
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Noncalorimetric method of measuring the relative values of the 
Peltier coefficient at the boundary between a metal and other 
metals or semiconductors. Ukr.fig.zhur. 4 no.4:472-478 
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AUTHOR: Baranskiy, P. I. 


_) 


TITLE: Volume-gradient Thomson Effect 


PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 3, pp: 445-457 


TEXT: The phenomena occurring in the volume of a single crystal due to 
non-homogeneities of resistivity have repeatedly been experimentally 
investigated (V. Ye. Lashkarev, V. A; Romanov, Ya. Tauc, Z. Trousil, and 
G. Frank). In the present paper, the author gives an analysis of the 
thermogalvanic phenomenafbccurring in a charged non-homogeneous semi- 
conductor. He also demonstraties that under these conditions a volume- 
gradient Thomson effect is bound to occur, which is connected with the 
non-homogeneous resistivity in the volume of the semiconductor single 
crystal. The occurrence of the temperature gradient in the interior of 
the sample on the passage of current through non-homogeneous germanium 
single crystals was experimentally confirmed. An investigation of the 
current dependence of these gradients shows that {grad TiwI®, The spatial 
distribution of these gradients has also been investigated with constant 
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current, and it was found that the sign of grad T was determined by the 
sign of grad? . Non-homogeneities of ¢ lead to inner temperature gradients 
which, in turn, bring about the occurrence of a volume-gradient Thomson 
effect on the passage of current. The author suggests a method for 
measuring the volume-gradient Thomson effect (which has also been 
experimentally verified). This method also permits an exact measurement 

of the volume Peltier effect. The Thomson effect was exactly proved by 
experiment, and its current dependence was investigated. In this 
connection it was found that the volume-gradient Thomson effect of the 
third power was proportional to the amperage (Qy-g sob I = const I’). 

dx 
In conclusion, the author thanks V. Ye. Lashkarev, Academician of the aS 
UkrSSR, K. Be Tolpygo, senior research worker, for discussions, and 
Diploma student P. M. Kurilo of Kiyevskiy gosudarstvennyy universitet 


(Kiyev State University) for carrying out control experiments. There are 
15 figures an references: 5 Soviet and 2 Czech. vs 
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AUTHORS: Baranskiy, P. I., Kurilo, Fo Mo \ 
ge eT eh og ore ae a a a a Nv 
TITLE: Dependence of the Volume Peltier Effect on the Gradient 


of Specific Resistance 
PERIODICAL: Fizika tverdoyo tela, 1960, Vol. 2, Noe 3, pp» 458-462 


TEXT: In a previous paper, the,existence of a volume Peltier effect £5 

on n-type and p-type germaniunWingle crystals with non-homogeneous 
specific resistance ¢ has been experimentally proved, and it was found 
that £. is directly proportional to the amperage. In the present paper, 
the fuhction 4p = f(dg/dx) is investigated for a non-homogeneous 9 by 
using a method developed in Ref. 2. The measurements were made with seven 
sample pairs of n-type germanium in the range 0 £ I 90 ma. The results 

of these measurements are shown in Fig. 1 (@p = f{i)). The following 
diagrams (Fig. 2) show log ¢ = f(log I) ~ straight line ~- and Fig. 3 

shows the distribution function @ (x) along the sample. Fig. 4 shows we 
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Lp as a function of 2 St ; the measured values lie almost on a straight 


1d 
line, Hence, the function Os ene? = const wae may be regarded as 


experimentally verified. The data of numerical measurement are compiled 
in a Table. The authors thank V. Ye. Lashkarev, Academician of the AS 
UkrsSR, for his interest and discussions, and A. N. Kvasnitskaya for 
supplying the samples. There are 4 figures, 1 table, and 2 Soviet 
references, 


ASSOCIATION: Institut fiziki AN USSR Kiyev (Physics Institute of the 
AS UkrSSR, Kiyev) 
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AUTHOR: _..Baranskiy, Fe Teo 
TITLE: The Nature of the Volume-gradient emf Occurring in 


Germanium in the Fresence of a Current 
en gf 


PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 3, pp. 463-464 


occurrence of a volume-gradient emf ° in germanium single crystals in 


the presence of a current was proved and the correlation between an 
and grad 9 (homogeneous case) was investigated, the author wanted 

to investigate the nature of €*. The current dependence of & > was 
investigated in many relatively highly resistive n-type Ge samples 
(resistivity 9 between 2-3 and 12 ohm.cm), and the empirical relation 


TEXT: In continuation of a erp ea (Ref. 1) in which the 


an = A(e“I ~ 1) was found, where A and a are constants. This formula 
reproduces the experimental data satisfactorily if £* is changed by 

10 - 40 times. Since in germanium with I> 5 - 10 ohm.cm at room 
temperature a considerable quantity of minority carriers is present, va 
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a Current 


the occurrence of the enf ¢5 is brought into connection with an 
injection of minority carriers from one part of the non-homogeneous 
sample into another. This assumption is supported by V. Ye. Lashkarev's 
theoretical and experimental investigations of the specific characteristics 
of bipolar carrier diffusion. These investigations showed that, if no 
volume charges are formed, the diffusion lengths of the minority carriers 
can be considerable, and taat they may vary in ua wide range. To verify 
this hypothesis, some independent experiments were made. Hence, the 
dependence of €* on the minority carrier lifetime was investigated, and 
it, was found that all factors leading to a decrease in Ver also reduce 

- 4n investigation of the temperature dependence of £* showed that it 
first increases and then decreases near. the range of natural conductivity. 
Ail results lead to the conclusion that the occurrence of a volume- 
gradient ent £* on the passage of current through germanium (and if 
grad g # 0) is caused by distributed injection of minority carriers. 
K. B. Tolpygo is also mentioned in this paper. There are 5 Soviet { 
references. a 
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24.1002 
hy : Yr kiy, bP. I., Tomkevich, S. Lb. 
AUTHORS: Baranskiy, ae Tomkevich, Se L \ 
TITLE. Phe Bridgman Effect in_Bismuth Telluride Crystals 


PERIODICAL: Fizika tverdogo tela, 1960, Vol. @, No. 8, ppe 17714-1722 


TEXT: In Ref. 11, Baranskiy has mentioned the appearance of a Feltier 
effect and a thermo-emf in polycrystalline BioTez on a transition of the 
passage of current froma direction parallel to the cleavage face to one 
perpendicular to it (W-1). The authors investigated evolution and 
absorption of heat, and thermo-emf on .assage of current in similar iX 
samples (np = 102%m-3). For some samples the transition was (HL). and 
for others ({.-l). The following results were obtained: (1) In those 
samples of the polycrystalline p-type BipTez where the transition was 
(k~{,) there was an evolution or absorption of heat ae 4, is a linear 
function of the current J (2p = const J) and this bonoaiied Bridgman 
effect is identical with Peltier effect¥ror (1-13 1~-") transitions. 

(2) On establishing a temperature gradient during (c-1§ transition, 
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a thermo-emf a,.,; corresponding to the above mentioned Bridgman effect 
appears, and there is a linear relationship between the integral values 
of this thermo-emf and the temperature gradients in the region concerned: 
= a,.: AT. (3) It could be shewn that the observed phenomena are not 


oo 
a consequence of the existence cf a grad ? in the volume of the 
investigated samples, and therefore, are not identical with either the UX 
volume Peltier effect or volume gradient thermo-emf. Fig. 1 shows the 


experimental arrangement for the measurement of a "I! shaped sample during 
the passage of the current; Fig. 2 shows #p»(J) at 22°C, The origin of 

the observed non-linearity for J>250ma is ascribed to a Joule heating 

of the sample. The measured T(J) curve is shown in Fig. 3. Figs. 4 and 5 
show the resistivity distribution slong the length (x = 24.6 mm) of the 
sample, P(x). Other diagrams show analogous curves for other samples 
taken under other conditions. According to the authors: suggestion the 
observed phenomena appear in the volume of the crystallite due to effects 
eccurring on the discontinuities of the crystallographic orientation, as 
well as in the spacings between thei on account of the free surface 
effects. The surfacesform acute angles with the directiona of the 
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principal crystallographic axes. The possibility that the two effects 
occur simultaneously is also discussed. The authors thank Academician 
A. F. Ioffe for support from the funds of Institut poluprovodnikov AN 
SSSR (Institute of Semiconductors of the AS USSR), the Academician of 
the AS UkrSSR V. Ye. Lashkarev for interest and advice, and G. Ye. 
Pikus for the evaluation of the previous results. There are 10 figures 
and 12 references: 5 Soviet, 4 US, and 3 German, 

ASSOCIATION: Institut fiziki AN USSR Xiyev (Institute of Physics of the 

AS UkrSSR ee 
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AUTATORS: Baranskiy, P. I., Tzyubenko, G. M., and Konoplyasova, HN. § 
TITLE: Experimental study of the nature of the volume-gradient emf 


occurring in germaniua in the presence of a current 
PERIODICAL: Fizika tverdogo tela, v. 3, no. 3, 1961, 876-883 


TEXT: In an earlier paper (Ref. 1: ZhTF, XXVIII, 1896, 1958), Baranskiy 
et al. reported on the detection of a volume-gradient anf, Et, which occurs 


at the resistivity gradients (Vo) in single crystal crystals of n-type and 
p-type germanium during the passage ot a current. Consideration of the 
specific peculiarities of bipolar carrier diffusion (theoretically and 
experimentally studied by V. Ye. Zashkarev) indicates that é* is probably 


due to the injection of minority carriers from one part of an inhomogeneous 
specimen into another. This assumption was checked by a measurement of the 
resistivity, oe, by a probe compensation method. The authors proceeded from 
the following: fet is due to the factors assumed, the potential drop 


between the measuring drops can only increase if the direction of Yq 
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> 

(between the probes) coincides with the direction of E on the specimen; in 
the opposite cuse, the potential drop decreases. This could be proved 
experimentally. A study of the dependence of és on the geometry of the 


specimen has shown “hat é* decreases simultaneously with a reduction of f 
i 


the surface area S. This is due to surface recombination. & great influ- 
ence ia exerted by the tireatment, i.e., the condition of this area on O*. 
This was proved by investigations cf n-type Ge specimens, whose surfaces 
had been treated with abrasives of different hardness. It was found that 
coarse-grained abrasives lower Tore! which results in a considerable 


decrease in E*. Among other things, the authors studied the temperature 
dependence of ene g; and p/n (concertration ratio of holes to electrons) in 


order to obtain additional evidence for the correctness of the injection 
theory. Fig. 6 shows ty @, and p/n as a function of temperature for 


I = const. The rapid increase of e* in the range of 290<T< 335°K 


corresponds to a rapid increase of the minority carriers (cf. p/n curve). 
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The rapid decrease of a after the maximum is related to a homogenization 


of the specimen, caused by an increase in the intrinsic carrier concentra- 
tion (p/n approaches unity). In the region of growth, the function E*(0) 
P 


corresponds to p/n = f(T), which is in accordance with the results 
obtained by Z. A» Demidenko and K. B. Tolpygo. The current dependence of 
os under strictly isothermal conditions has also been studied. The 


empirical relation és = a(et - 1) has been found already earlier. An 


exponential function with an exponent 2 in the first part and an expenent 
<2 at higher amperages was obtained for c* (I) by exact measurements 


(cf. Fig. 10). Results: 1) All the factors reducing the effective carrier 
lifetime Tort also reduce &*,. 2) A correlation exists between the tempera-~ 


ture dependence of €* and that of B/ne Both 28 and né are proportional to 
exp(- AE/kT) (n, + intrinsic carrier concentration, Oé- forbidden band Pig 


width). 3) The "floating particles" are not responsible for the occurrence 
of £ * in Ge. 4) és (7) is an exponential function. 5) The experimental 
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data indicate that é* is caused by distributed injection (exclusion) of 


discussions. There are 10 figures and 8 references: 6 Soviet-bloc and 


minority carriers. V. Ye. Lashkarev, Academician AS UkrSSR, is thanked for } 
1 non-Soviet-bloc. 


ASSOCIATION: Institut fiziki AN USSR Kiyev (Institute of Physics, AS 
UkrSSR, Kiyev) 


SUBMITTED: July 26, 1960 
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AUTHOR: Baranskiy, F. 1. 


TITLE: Concentration dependence of thermo-emf in n- end p-type 
germanium - 


PERIODICAL: izika tverdogo tela, v. 3, no. 6, 1961, 1786 - 1789 


ty 


TEXT: The theoretically obtained differential thermo-emf x as a function 
of the carrier concentration n is compared here with experimental results, 
and a possible way of improving the agreement is pointed out. Function «(n) 
for a nondegenerate atomic semiconductor is theoretically given by 


lies 
2(27 atk 7) : oy 
Pisarenko's formula: X - = "A + 1n - A is a constant, equal 
nh? : 


ig 


to 2 or 4, depending on whether the carriers are scattered by lattice 
vibrations or by ionized imvurities. A study of galvanomagnetic effects 


has shown that the contribution of the scattering by impurities (for 300%) 
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increases with growing n, and that it is considerable already in the range 


‘ > 
nent - 467607? so as to influence the kinetic effects in the semi- . 
conductor. If, as is done in Fisarenko's formula, only scattering by 
lattice vibrations or by impurity centers is considered, a straight line 
will be still obtained for the ~(n) function, represented as «= f(1n n), 
(as is also obtained experimentally'in a certain range of carrier concen- 
trations), but the inclination of thin straight line differs from that of 
the experimental line. It is shown that the agreement between theory and 
experiment can be considerably improved by taking into account the carrier 
scattering by lettice: vibrations and ionized tmpurities simultaneously. The 
influence of scatterin;, by impurities upon the kinetic effects is taken 
into account according to A. I. Ansel'm and ¥. I. Klyachkin (ZnETF, 22, 


297, 1952): i 


© T 
k 2(Qem*kTY : stint -. _ { cost 
ase fo 7) in2 Ome Siy= | Stdt, Cir= | 7 dt, 
1 o 
zB 2 yee (sin CL y+ 087 S11) — Jeg — 2% 
a= L-+ y2 (cosy Cihy—ainy Siz) ° 1= V68 Von. 


Card 2/4 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103520014-5" 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103520014-5 


“a 


b19 


4926 
Concentration dependence of... 249265 


i 


As may be seen, the sonstant A is here replaced by the “unction yr) « The i 
«(ln n_) and a(1n n_) curves obtained experinentully Por n- and p-type 
e D 


eee es 9 ed Oe, siege ba Moy } 
Ge sinele crystals are compared with thoge obtsirned by Pisarenske’s Tormul, 
and by Ansel'm's formula. The curve oftained by the former formula ie 


found to be much too steep. heasurements et rocn temperature cl tne 


18 o%, 


Ve , : Hots ate! ; ve 
o(in n ) curves in the 10 va £10 ou ynterval Nave Snewn theo 
e,p e,p 


curves to te straight lines with an inclination cf which afters 

from the inclination resulting from Pisarense'’s ro SOMN ee 

considerably. A good eerveient between exper trent Of hhere gst 
V4 1 aie -3 : ee es : 2 

is fourd. however, in the 8.10 " - 4 10 ant Ccheeriz tion ronese. cf 


scattering by lattice vibrations and imrurity centers if taken inte 
account. V. Ye. Lasthkarev, Academician of AS UkrSSR, una SS. Ll. hashta and 
I. I. RBoyko, co-workers of the Institute of Semibeorduckorg AS UuUnrak une: 
thanked for their interest and discussions, and inbvorntory ussistant Le i. 
Vorneychuk is thanked for his assistance. There are c fisures and jo re- 
ferences: 7 Soviet-bloc and 3 non-Soviet-iloc. 
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Experimental study of the nature of the volume-gradient o.m.f. 

arising in gormanium under the action of an olectric current. 


Fiz. tver. tela 3 no. 3:876-883 Mr '61, (MIRA 1425) 


1. Institut fisiki AN USSR, Kiyev. 
(Germanium--Slectric properties) 
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BARANSKIY, PI. 


Ta pS 
Volume-gradient phenomena and applicability limits for measuring the 


of _ electric conductivity of semiconductors by the probe compensation 
Woe method. Fiz. tver, tela 3 no. 3:884-888 Mr '61, (MIRA 14:5) 


1. Institut fiziki AN USSR, Kiyev. 
(Semicondyctors--Electric properties) 
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Concentration dependence of the thermo-emf in n- « j 
¢ - ~ and p-germanium. 
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1. Institut poluprovodnikov AN USSR, Kiyev. 
(Thermoelectricity) (Germanium) 
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33368 
8/181/62/004/001 /046/052 


“ B112/B13 

B4:7600 (1035, 1043, 137) fBN%8 

AUTHORS: Baranskiy. P. I., and Vinetskiy, R. M. 

TITLE: Dependence of the Hall coefficient of p-type germanium on 
magnetic field strength 


4 
t 


PERIODICAL: Fizika tverdogo tela, v. 4, no. 1, 1962, 289 - 2 


NG 


TEXT: The dependence of Hall coefficient R on magnetic field strength H 
was determined for tvo samples of p-type germanium \ 3,7) and Bo-2). 


$ In particuler, the behavior of R wus investigated in the range of low 
: field strengths, The results are shown in the figure. H is given in 


oersteds, R in 104 cubic centimeters/coulomb, P of Boo was 8.37 ohmecn, 


P of 5, - 2,8,82 ohm*’cm. The measurements were carried out et room a4 
1 


temperature. The experimental resulis are in good agreement vith theory. 
the error being found to be Systematic, There are 1 fisure and 7 
references: 1 Soviet and 6 non-Soviet, The four most recent references 


to English-language publications read as follows: W. C, Dunlap. Phivs, 
Card Da 
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33368 
s/181/62/004/001/046/052 
Dependence of the Hall coefficient... B112/B138 


Rev... (93, 286, 1950; W. C. Dunlup. Phys. Rev., 82, 429, 1951; TT. C. 

Harman, R. K, Willardson a. A. C. Beer. Phys. Rev.. 94, 1065, 1954: R. 

K, Willardson, T. C, Harman, A. C. Beer. Phys. Rev., 96 1512, 1954. 

ASSOCIATION: Institut poluprovodnikov AN USSR Kiyev ( Institute of 
Semiconductors AS USSR Kiyev) } 

SUBMITTED: September 11, 1961 
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BARANSKIY, P.I, [Barans'kyi, P.I.]; KURILO, P.M. [Kurylo, P.M] 


: - ium 
Concentration dependence of the Halli factor in negermsniun. 
Ukr, fiz. zhur, 8 no,10:1176-1179 0 '63, (MIRA 17:1) 


1. Institut poluprovodnikov AN UkrSsr, Kiyev. 
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‘ACCESSION NR: APLO11736_ 


{ 
H 


‘permitted the authors to establish a correlation betwoon the results they obtained 
-and the structure of the isoenerzy surfaces, which are widely recomiszed fren 
‘experiments on cyclotron resonance. On ths basis of these experiments, the authors 
i sugrest tha possible use of this method for ootaining information on the energy 

: structure in semiconductors for which this structure is not yet know. "The 
authors exoress thoir thanks to Ye, G. Miselyuk amd V. MN, Buymistrov for their 
.intcrest in the work and for useful discussious, and also to A. S, Rodionov and 

‘V. A. Savitskiy for thoir aid in preparing and conducting the described experi- 
ments." Orig. art. has: ) figures. 


‘ ASSOCIATION : Institut poluprovodnikov AN USSR, Kiyev (Institute of Semiconductors 
/ AN UkrSSR) 


‘SUBMITTED: 28Jun63 DATE ACQ: bFeb6) - EXCL: 00 


,SUB CODE: 0, SS NO REF SOV: 000 OTHER: O04 
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ACCHESION NR: aAP4O26428 5/0181 /64,/006/004/1048/1050 
AUTHORS: ~ Bavanskiy, P. I.; Vinetskiy, R. ieee Kurilo, P. Me 

TifLe: Anisotropy of the Hall coefficient in p-type germanium 

SOURCE: Fizika tverdogo tela, v. 6, no. 4, 196, 1048-1050 


TOPIC TAGS: germanium, semiconductor, Hall coefficient, hole interaction, impurity 
concentration, imourity scattering, lattice scattering 


ABSTRACT: Resistivity of the samples ranged from 0.13 to 37 ohm cm. Measurements 
were made at room temperature and at 77k. It was found that the dogree of anisote 
ropy R(H)/2, decreases with fall in temperature and with increase in impurity 


concentration, It proved always to be greater, other conditions being the same, 
when the magnetic field was directcd along fo than whon directed along f{Mo/, 
the electrical field being along /110/ in both cases, The difference between 
the minimum values of R(H) [Ro for these two orientations decreases in resistivity 


and in temperature. The authors conclude that this is due to different degrees 
of anisotropy in impurity and lattice scattering, and also to increasing effec~ 
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ACCESSION NR: AP1,028),28 


tiveness of interaction between holes as the concentration of holes increases, 
Orig. art. has: 2 figures. 


ASSOCIATION: Institut poluprovodnikov AN UkerSSR, Kiev (Institute of Seniconductors: 


AN UlrSsR) 
SUBMITTED: O80ct63 ‘DATE ACQ: 27Aprék ENCL: 00 
| SUB CODE: WH, SS i | NO REF SOV: 000 _, OTHER: 006 
/ 
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ACCESSION NR: AP4041730 S/0181/64/006/007/2183/2187 


, AUTHORS: Baranskiy, P. I.; Krutelev, Ye. S. 
TITLE: Effect of impurity scattering on the anisotropy of the 
' planar Hall effect in n-germanium 


SOURCE: Fizika tverdogo tela, v. 6, no. 7, 1964, 2183-2187 


TOPIC TAGS: Hall effect, germanium, anisotropy, relaxation time, 
impurity center, Hall constant, Hall conductivity 


ABSTRACT: This research was undertaken because of the presence: of 
| data indicating that the anisotropy of the relaxation time can be 
A appreciable, and because of the lack of published data on the effect 
| | of impurity scattering on the anisotropy of the planar Hall effect. 
| Specimens with axes aligned with those equivalent to [100] (specimens 
' 0) and with the x, y, z axes parallel to [110], [110], and [001], re- 
_ S8pectively (specimens A). were used. The planar Hall effect was mea- 


Poca 
Cord: 1/4 - 
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ACCESSION NR: AP4041730 
sured for all specimens at a magnetic field H = 2.168 x 10° A/m and i 
at I = 2.5 mA, and was shown to agree with other experimental results: 
: and with the theory (C. Goldberg and R. E. Davis, Phys. Rev. v. 94, | 
; 1121, 1954). The variation of the planar Hall effect coefficient 
with the resistivity (i.e., with the contribution of impurity scat- | 
tering) was found to be highly anisotropic, as manifest by the re- ! 
sults obtained for the different types of specimens. Data were also | 
obtained for the Seitz coefficients, and the symmetry relations that 
‘follow from the theory of this effect for the magnetic resistivity 
coefficients were checked. Orig. art. has: 2 figures and 2 tables. 
| 
| 


x] 
t 


ASSOCIATION: Institut poluprovodnikov AN UkrSSR, Kiev (Institute 
of Semiconductors, AN UkrSSR) 
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Examples of anmular dependences of 
. planar Hall effect for samples 

. having different crystallographic 
orientations and specific resis~ 
! | tivities 
ia - sample A (Cp) 2 5.54 ohm-cm) 


| 2 = sample 0 (p, = 35 chmcm) 
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ary:  Gonsonteation "dependence: of the , anisotropy of the malt ue oe 
coefficient an. n-germanium. Pca Sie : oe ue 
K. 


‘SOURCE: Fizika tverdogo tela, vi 6, ‘NO.. 10, 1964, 3089-3091 


‘pOPIC. TAGS: - “Hall. ‘coefficient, ‘anisotropy, impurity concentration, : 


germanium — ee 


ABSTRACT? - the “aud GkKGRY “of. the Hall ‘coefficient was investigated - a 
in ‘negermaniun | samples having two aifferent crystallographic. orien~_ 
‘tations; at room. ‘temperature ‘and at magnetic fields: 6 x: 10° gHL 
£.2% 107 aA/m. In addition, ° ‘in order to be able to control the im- 9°) 
“purity seattering in a more direct fashion (by changing ‘the concen. 
“tration of the ‘geattering” ‘centers rather than the temperature), ‘the — 

apondenee of the anisotropy of the” ‘Hall coefficient on the. concen- 
“Ainvestigated | ain ‘the concentration yange 6. 8. x. ae < 
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ACCESSION NR:  AP4046625 0 ee ete oe ee es 
gn x21 x 1018 em? under the same conditions. The two crystal- 
Aographic orientations were Hi] [001], I{] [110] and Hl] 1120], “T]] (110). ~ 
“Bach pair of samples with two different orientations was made from. ce 
"a separate ingot, the xngots differing by the impurity concentra. ar 
'tion.. The investigation procedure was essentially the same as used 9. 
y two of the authors earlier (Baranskiy and Kurilo, FT v. 6, 54. ~ ee 
964). An analysis of the results shows them to be in good agree- nos 
ment with the theory of ‘anisotropic scattering, developed in detail. _ 
“py A. G. Samoylovich, E. Ya. Korenblit, I. Vv. Dakhovskiy, and Veo: |. 
\D. Iskra (FTT v. 3,. 2939 and 3285, 1961; v. 4, 168, 1962; V5 Ge oo 
| 2032, 1964), and therefore can serve ag an additional (and indepen- —- 
dent). experimental verification of this theory. | "The authors are.” 
"deeply grateful to Professor_A.G. Samoylovich and Doctor of Physical 
- - Mathematical Sciences Ye. G. Miselyuk for a detailed and very valu- 0. 0°: 
<p able: discussion of ‘the results." Orig. art. has: 3 formulas. and 1°. 
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‘mines: “Aniagtsopy of the Hall coefficient of [ mtype germanium an © Be ma 
- the mixed Boattering: ‘region a : 


aied Ls Fe cata 
4 : 


mF SOURCE: Fizika tverdogo tela, ve 6, no. 10, 1964, 3137-3140 - 


' mopzc TAGS: | ‘Halt “@oetFici ents. sind potropy, ‘obectar: scattering, me 

lattice seattering, impurity: ‘Scattering, gern xmanium semiconductor, Pe Seok 

my ABSTRACT: “The anisotropy Of the Hall coefficient 4 n- the. region Of. <2 oe 

: = ; mixed scattering. (lattice and’ impurity) was investigated | in n-type . | 

_ + germanium prepared from a homogeneous - ingot with resistivity approx~ ~ ee 

ay ' imately 0.5 ohm-cm. The angular dependence Of the: ‘quantity AR/R(O) =: 

ap (R -- Halli coefficiént) was. measured as a function Of the magnetic 
field direction ina piane perpendicular to the current direction 

i: a iain ‘three series of  SENBLES. In the samples af each of these series : 
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